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Indian Standard 

SPECIFICATION FOR 
WATER-RESISTANT CLOTHING 

PART 1 PVC-COATED FABRICS 

( First Revision ) 

0. FOREWORD 

0.1 This Indian Standard ( Part 1 ) ( First Revision ) was adopted by 
the Indian Standards Institution on 31 March 1987, after the draft 
finalized by the Treated Fabrics Sectional Committee had been approved 
by the Petroleum, Coal and Related Products Division Council. 

0.2 This standard was originally published in 1965. Keeping in view 
various types of coated fabrics available currently for water-resistant 
clothing, the Committee decided to publish this standard in two parts: 

a) Specification for water-resistant clothing: Part 1 PVC-coated 

fabrics; and 

b) Specification for water-resistant clothing: Part 2 Polyurethane 

and silicone coated fabrics. 

0.3 Having considered the international practice, the term ' foul weather 
clothing ' in the caption of the original standard has been altered to 
' water-resistant clothing ' in this revision. 

0.4 In this revision the requirements for cotton and nylon coated fabric 
have been prescribed. PVC-coated fabric with rayon base fabric has 
been replaced by nylon base fabric since rayon for equivalent weight is 
much weaker than nylon and is prone to high moisture absorption. 
Nylon in general has replaced rayon in the coated fabrics industry due to 
its superiority in strength, toughness, elasticity, flexibility and abrasion 
resistance. 

0.4.1 Though the cotton based product is weaker and heavier than 
nylon base treated fabrics, but in contact with the body it absorbs 
perspiration and keeps the body more comfortable when the clothing has 
to be worn for longer duration. Therefore PVC-coated fabric with 
cotton base has .been retained. 
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0.4.2 In this revision the requirements for five types of PVC-coated 
fabrics have been prescribed. The term ' duty ' in this specification 
indicates base fabric types and weight — strength ratio that have been 
found to be serviceable for various water-resistant clothing purposes. 

0.4.3 The manufacturer may choose suitable base fabric based on the 
desired weight breaking and tearing strength and coating adhesion. 

0.5 In this revision the requirements for mass of base fabric and coating 
and volatility of plasticizer have been deleted. Requirements for tear 
strength, fusion and blocking have been included in order to update the 
standard and make it performance-oriented. 

0.6 In the preparation of this standard, assistance has been derived 
from the following publications: 

ISO/DIS 8096/1 Rubber or plastics- coated fabrics — Specification 
for water-resistant clothing — Part 1: PVC-coated. fabrics, 
International Organization for Standardization. 

BS 3546 : Part 2 : 1981 Coated fabrics for water resistant clothing: 
Part 2 Specification for PVC coated fabrics. British Standards 
Institution. 

0.7 For the purpose of deciding whether a particular requirement of this 
standard is complied with, the final value, observed or calculated, 
expressing the result of a test or analysis, shall be rounded off in 
accordance with IS : 2-1960*. The number of significant places retained 
in the rounded off value should be the same as that of the specified value 
in this standard. 



1. SCOPE 

1.1 This standard ( Part 1 ) specifies requirements and methods of 
sampling and test for cotton and nylon fabrics coated on one or both 
sides with a suitably plasticized coating, pigmented or otherwise, of 
vinyl chloride or copolymer, the major constituent of which is vinyl 
chloride, and which are suitable for use in the making up of water 
resistant clothing. 

2. TERMINOLOGY 

2.1 For the purpose of this standard, the definitions given in IS : 2244- 
1972f shall apply. 



*Rules for rounding off numerical values ( revised ). 

f Glossary of terms relating to treated fabrics {first revision ). 
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3. TYPES 

3.1 The material shall be of the following five types: 
Type LC — Light duty ( cotton base ); 
Type HC — Heavy duty ( cotton base ); 
Type LN — Light duty ( nylon base ); 
Type MN — Medium duty ( nylon base ); and 
Type HN — Heavy duty ( nylon base). 

4. PHYSICAL REQUIREMENTS 

4.1 Number of Cuts on the Roll — Number of cuts on the roll shall be 
restricted to two pieces in a roll of 25 m and the length of single piece 
shall be not less than 5 m. 

4.2 Usable Width — The usable width shall be 91 cm, 115 cm, 122 cm 
or 137 cm as agreed to between the purchaser and the supplier. 

Note — A width of 115 cm is more suitable for cap fabrication, ground sheet 
and protective covering. 

4.3 Finished Material — The finished material shall comply with the 
requirements given in Table 1. 

4.4 Colour, Pattern and Finish — The colour, pattern and finish of the 
material shall be as agreed to between the purchaser and the supplier. 

4.5 Coating — The coating shall be uniform, free from pin-holes and 
other defects, predominant on one side and sufficient on the other side 
to provide effective sealing. 

5. COLOUR FASTNESS REQUIREMENTS 

5.1 The material shall comply with the requirements given in Table 2. 

6. TESTS 

6.1 Tests shall be conducted as prescribed in appropriate appendices and 
relevant Indian Standards mentioned in this standard. 

7. PACKING AND MARKING 

7.1 The material shall be securely packed so as to ensure its safe 
transportation. 
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No. 



TABLE 1 PHYSICAL REQUIREMENTS FOR FINISHED MATERIALS 

( Clause 4.3 ) 
Characteristic Requirements for 
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Cotton Base Fabric 


A _ ■ ^ 

Polyamide Base Fabric 


LC 
Type 
(3) 
270 


HC 

Type 
(4) 
380 


LN 

Type 

(5) 

270 


MN HN 
Type Type 
(6) (7) 
380 380 


35 
25 


55 
40 


100 
100 


125 200 
125 200 



Method of Test, Ref to 
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Appendix Part of IS ; 7016* 
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Shall exhibit no cracking after 500 000 cycles — 
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-20 
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W , (2) - , , 

i) Total mass per unit area, g/m% 

Min 

ii) Breaking strength in kg/5 cm, 

Min: 

a) Longitudinal direction 

b) Transverse direction 
iii) Tear strength in N, Min: 

a) Longitudinal direction 
bl Transverse direction 
iv) Flex cracking, number of cycles, 

Min 
v) Coating adhesion not more than 
10 mm separation of the plies 
under the load, kg, Min 
vi) Resistance to water penetration 

in cm head of water, Min 
vii) Heat ageing, mass loss of coat- 
ing, percent, Max 
viii) Cold crack in °C, Max 
ix) Fusion 
x) Blocking 
♦Methods of test for coated and treated fabrics: 

Parti Roll characteristics (first revision ). . .. 

Part 2 Determination of breaking strength and extension at break (first revision ). 

Part 3 Tear strength. . , 

Part 4 Resistance to damage by flexing (first revision ). 

Part 5 Coating adhesion. , . . 

Part 7 Determination of resistance to penetration by water (first revision ). 

Part 8 Accelerated ageing. 

Part 9 Determination of blocking resistance. 

Part 1 Low temperature bend test ^_^_^^^______— — 
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No cracking or disintegration of face coating 
Separation without damage to coating 
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TABLE 2 COLOUR FASTNESS REQUIREMENTS 




( Clause 5. 1 ) 


Sl Characteristic 
No. 


Requirements for Method of Test, 
All Grades Ref to Appendix 


(1) (2) 


(3) (4) 


i) Colour fastness to light, Min 


4 B 


ii) Colour fastness to rubbing, 
Min 


Coating shall C 
not stain 



7.2 Each roll of material shall be indelibly marked with following 
information: 

a) Manufacturer's name and trade-mark, if any; 

b) Length and width of the material in metres; 

c) Appropriate type reference; and 

d) Month and year of manufacture/manufacturer's batch number. 
7.2.1 Each roll may also be marked with the Standard Mark. 

Note — The use of the Standard Mark is governed by the provisions of 
the Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The Standard Mark on products covered by an Indian 
Standard conveys the assurance that they have been produced to comply with 
the requirements of that standard, under a well-defined system of inspection, 
testing and quality control which is devised and supervised by BIS and operated 
by the producer. Standard marked products are also continuously checked by BIS 
for conformity to that standard as a further safeguard. Details of conditions 
under which a licence for the use of the Standard Mark may be granted to 
manufacturers or producers, may be obtained from the Bureau of Indian 
Standards. 

8. SAMPLING 

8.1 Lot — In any consignment, all the rolls of PVC-ccated fabrics of 
the same type, colour and finish shall be grouped together and each such 
group shall constitute a lot. 

8.1.1 The conformity of the lot to the requirements of the specification 
shall be ascertained for each lot separately. The number of rolls to be 
selected from a lot shall depend upon the size of the lot and shall be in 
accordance with Table 3. 

8.1.2 The rolls shall be selected at random from the lot and in order 
to ensure the randomness of selection, the procedure given in IS : 4905- 
1968* may be followed. 



♦Methods for random sampling. 
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TABLE 3 NUMBER OF ROLLS TO BE SELECTED FOR SAMPLING 




( Clause 8.1.1 ) 




Lot Size 


Number of Rolls 
to be Selected 


Sub-sample 


(1) 


(2) 


(3) 


Up to 50 


3 


2 


51 to 100 


4 


2 


101 to 150 


5 


3 


151 and above 


7 


3 



8.2 Number of Tests 

8.2.1 From each of the rolls selected according to 8.1.2, at least one 
metre length of PVC-coated fabric shall be cut, care being taken to 
exclude not less than 0*25 metre length of fabric from either end. The 
test specimens necessary for the various tests specified in the standard 
shall be cut from the lengths of PVC-coated fabrics as per the scheme 
shown in Fig. 1. 

8.2.2 Tests for determination of all the characteristics specified in the 
standard shall be conducted on the test specimens cut from these 
samples as obtained in 8.2.1. 

8.3 Criteria for Conformity 

8.3.1 The lot shall be declared as conforming to the requirements of 
total mass per unit area, breaking strength, and tear strength if the 
following conditions are satisfied: 

i) From the test results, average ( x ) and range ( R ) shall be 
calculated. 

Average ( a) = Sum °f the test results 

Number of tests 
Range ( R ) = difference between the maximum and 
minimum values of the test results 

ii) The expression ( x — 0'6 R ) shall be greater than or equal to the 
minimum value specified corresponding to the relevant require- 
ments given in Table 1. 

8.3.2 For all other characteristics, the lot shall be declared as 
conforming to the requirements of this specification, if the test results 
obtained on the sub-sample meet the relevant requirements given in 
Table 1. 
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Key to specimen selection 
M Mass determinations C Cold crack 

Tr Tear strength determinations W Water resistance determinations 

Ad Adhesion Ag Ageing 

Tn Tensile determinations Bl Blocking 

F Fusion Rb Rub fastness determinations 

Fl Flexing 

Note— Specimens for light fastness testing may be taken from any suitable place- 
on the sample, provided that all colours are represented. 

Fig. 1 Scheme for Selection of Test Specimens 
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APPENDIX A 

[Table \, SI No. (ix)] 
METHOD FOR CHECKING FUSION 

A-l. REAGENTS AND APPARATUS 

A-l.l Acetone — Analytical reagents grade. 

A-1.2 Glass Vessel — to contain the test assemblies and which may be 
-covered by a glass plate. 

A-1.3 Glass Rod — of diameter 5 mm. 

A-1.4 Metal Clips 

A-2. TEST PIECES 

A-2.1 Depending on the thickness of the coated fabric, cut three test 
pieces of dimensions either 20 X 40 mm or 20 X 70 mm. The test 
pieces should, if possible, be taken one near the centre and the 
others at least 200 mm from the sides of the sample. If the material 
under test is coated on both sides, the number of test pieces should be 
increased to six so that three test pieces can be examined per coated 
face. 

A-3. PROCEDURE 

A-3.1 Examine the PVC layer of the test piece for cracks or holes and 
record the result. Fold each test piece over the glass rod with the 
coating under test outwards. Secure each test piece with a suitable 
metal clip and immerse the assembly in the acetone in the vessel at 
standard laboratory temperature. 

A-3.2 After 15min, remove each 'assembly from the acetone and 
examine visually for new cracks or holes. Disregard any removal of 
lacquer or surface effects. 

A-4. EXPRESSION OF RESULTS 

A-4.1 If fresh cracks and holes have appeared in the bent area, report 
that fusion incomplete. 



10 
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APPENDIX B 

[ Table 2, SI No. (i) ] 
TEST FOR COLOUR FASTNESS TO LIGHT 

B-J. APPARATUS 

B-l.l The essential features of the apparatus are a wooden box of 
90 x 60 X 5 cm with a cover of window glass of 3 mm thickness. The 
bottom of the box shall be fitted with wire mesh of 0*315 mm thickness 
to allow ventilation. A removable wooden rack with wood battens, 
equally spaced, is fitted to the box. The approximate width of the 
batten shall be 10 cm and the distance between the battens shall be 
5 cm. The batten shall be equally spaced to allow ventilation in the 
box. 

B-2. TEST SPECIMENS 

B-2.1 Cut from the sample at random a test specimen 130 mm long and 
15 to 50 mm wide. 

B-3. PROCEDURE 

B-3.1 Place the box in the open, facing south in the northern hemisphere 
support on legs about 75 cm high, and incline the case horizontal at 45°. 
There shall be no obstruction from any direction. Place the test samples 
in the case so that no shadows are cast during day time on the exposed 
samples. 

B-3.2 Attach to the rack a set of wool standards of convenient size 
along with the test specimens and put these in the exposure case. Protect 
half the portions from light by covering the samples with aluminium 
foil or any suitable thin opaque material. Wipe out daily the cover of 
the glass case to remove the dust falling on it. For mounting and testing 
for light fastness, follow any one of two methods prescribed in 
IS: 686-1957*. 

B-4. REPORTING 

B-4.1 Observe the test specimens and the wool standards at suitable 
intervals till the wool standard No. 4 shows a fading ( the visual contrast 



♦Method for determination of colour fastness of textile materials to daylight. 
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between the exposed and the unexposed portions ) equivalent to Grade 
4 on the Geometric Gxey Scale. The glass lid shall be kept clean during 
the test. 

B-4.2 Remove the specimens from the box, clean with soap solution 
( soap conforming to Type 1 of IS : 285-1974* ) and cold water. Dry 
and examine the test specimens indoors in good north light against a 
white background. 

B-4.3 Compare the visual contrast between exposed and unexposed 
portions of the specimen with the Grade 3 on the Geometric Grey Scale. 
If the contrast between the exposed and the unexposed portions of the 
specimen is equal to or less than the contrast of the Grey Scale, the 
material shall be declared conforming to the requirement, otherwise 
not. 



APPENDIX C 

[ Table 2, SI No. ( ii ) ] 

TEST FOR COLOUR FASTNESS TO DRY AND 
WET RUBBING 

C-l. APPARATUS 

C-l.l The apparatus shown in Fig. 2 shall consist of an abrading member 
A and a means of clamping the test piece over a plate glass surface B in 
such a manner that the abrading member and the test pieces are capable 
of relative reciprocating motion in a straight line. The amplitude of 




Fig. 2 Apparatus for Measuring Colour Fastness to Dry 
and Wet Rubbing and Adhesion of Print 



♦Specification for laundry soaps ( second revision ). 
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reciprocation, that is the stroke shall be 100 mm and the apparatus shall 
be mechanically operated or hand driven so that the rate of reciprocation 
shall be 15 ± 2 cycles ( each of two strokes ) per minute. 

C-1.2 Abrading Member — The abrading member A shown in Fig. 3, 
shall consist of a brass peg and shall be suitably and firmly secured to 
the arm of the apparatus so that its centre line is at right angles to the 
surface of the glass plate. The arms of the apparatus shall be not less 
than 230 mm in length measured from the centre point of the abrading 
member to the pivot, and shall be loaded in such a manner that the 
brass peg exerts a load of 5 N ( 0*5 kgf ) on the test piepe. Means shall 
be provided for firmly securing a strip of the specified bleached fabric 
around the end of the brass peg, a screw clip having been found suitable 
for this purpose. Suitable grips C and D shall be provided to ensure 
that the test piece may be secured firmly across the plate glass surface 
< see Fig. 2 ). - 



LOCATING 
PIN 




-8LEACHE0 
COTTON 
FABRIC 



All dimensions in millimetres. 
Fig. 3 Details of Abrading Member A 
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C-1.3 White Cotton Fabric — Bleached but not starched and in sufficient 
quantity for testing all the specimens. The fabric shall have approxima'ely 
400 ends per decimetre and 250 picks per decimetre with the yarn count 
of 36 tex and 38 tex in warp and weft directions respectively. 

C-2. TEST SPECIMENS 

C-2.1 Cut from the sample at random not less than six rectangular 
pieces, 250 mm long and 50 mm wide, with their length parallel to the 
warp direction. Condition the test specimens for not less than 2 hours 
in the standard atmosphere and carry out the subsequent testing in that 
atmosphere. 

C-3. PROCEDURE 

C-3.1 Dry Rubbing — Cut a circle, 25 mm in diameter, from the bleached 
fabric ( see C-1.3 ) and attach to the undersurface of the abrading 
member cf the apparatus, using the clip. Mount the test specimen with 
the coated side uppermost, over the plate glass surface such that the 
' stroke ' falls symmetrically within the dimensions of the test piece. 
Firmly secure the test piece in position by means of suitable grips, wipe 
with cotton-wool to remove dust and subject it to abrasion. Stop 
the test after 10 complete abrading cycles. Remove the fabric from the 
abrading member and examine the area of the fabric which has been in 
contact with the specimen for discoloration. 

C-3.2 Wet Rubbing — Carry out the test in a similar way as under C-3.1 
using a circle of bleached fabric dipped in soap-soda solution containing 
5 g of soap ( see Type 2 of IS : 285-1974* ) and 2 g of sodium carbonate 
( see IS : 296-1 974f ) in one litre of water, immediately prior to mounting 
on the abrading member. Subject the test piece to 10 complete abrading 
cycles and examine the area of the fabric which has been in contact with 
the specimen for discoloration. 



♦Specification for laundry soaps ( second revision ). 

tSpecification for sodium carbonate, anhydrous ( second revision ). 

14 



BUREAU OF INDIAN STANDARDS 

Manak Bhavan, 9 Bahadu* Shah Zafar Marg, NEW DELHI 110002 
Telephones: 331 01 31- 331 13 75 Telegrams; Manaksansiha 

(Common to 311 Offices) 

Regional Offices* Telephone 

* Western ; Manakelaya, E 3 Ml DC Marot, Andhorl (East), 6 32 92 95 

BOMBAY 400093 
T Eastern : 1/14 CJ.T. Scheme VII M, V.LP, Road, 

Man ik tola, CALCUTTA 700054 

Northern : SCO 445 * 446 Sector 3b - C, 
CHANDIGARH 1bGQ3f> 

Southern : CJ.T. Campus, MADRAS 800113 

Branch Offices: 

Tushpak\ Nurmohamed Shaikh Merg, Kh&npur, 
AHMADABAD 3&0001 

T 1 Blor-ki Unity Bldg, Naraslmharaja Square, 

BANGALORE 560002 
Gangotri Complex, Bhadbhada Road, T, T. Nag&r, 

B'H OPAL 462003 
Plot No. 82/33, Lewis Road, SHUBANESHWAR 751002 
B3J5 Ward No. 29 P RG. Barua Road, 5th By- lane, 

GUWAHATI7810U3 
6-8-56GL. N. Gupis Marg, HYDERABAD 500001 

R14 Yudhister Marg r C Scheme, JAIPUR 302005 

117/418 B Sarvodaya Nagfln KANPUR 208005 

Patliputra Industrial Estate, PATNAS0QQ13 

Hantex Bidg {2nd Floor), Railway Station Road, 
TRIVANDRLiM 6950Q1 

inspection Office (With Sole Point): 

institution of Engineers (India) Building, 1332 Shivaji Nagar, 5 24 35 
PUNE411005 



36 24 99 


f 218 43 
\ 3 16 41 


(41 24 4Z 


\ 41 25 19 


L41 29 1 S 


J 2 63 48 
1 2 63 49 


22 46 OS 


6 67 16 


5 36 27 


23 10 S3 


f 6 34 71 

\ 6 98 32 


J21 6ft 76 
121 82 92 


6 23 05 


7 66 37 



•Sflses Oih^a in Bombay ii at Nov«iiv Chimb *ri, Gram Road* 80 OS 29 

Ban. bay 400007 

fSilai Offic* In Calcutta la at I ChGwrlnona* Appro ecu, P.P. Prlncap 17 6S OQ 
Sutai, CaI«uiia7O00'/2 

Pi in m J a| Swat antra DhifJt P/cab, Dilhi (J fid i ft} 



